Introduction
Luteal maintenance is critical to the establishment of pregnancy in the cow. The first signal for luteal maintenance occurs between Days 17 and 19 of gestation (Northey & French, 1980) and results in an attenuation of the release of prostaglandin (PG) F-2a (Thatcher et ai, 1984) , the agent responsible for regression of the corpus luteum (CL) in the cyclic cow (Kindahl et ai, 1976) .
Production of by the non-pregnant uterus is stimulated by oxytocin. For example, administration of oxytocin in vivo has been shown to result in the release of PGF-2a (Lafrance & Goff, 1985) and immunization of ewes against oxytocin delays luteal regression (Sheldrick et ai, 1980) . Although oxytocin concentrations in bovine plasma are highest in the mid-luteal phase (Schams et al., 1985) , the sensitivity of the uterus to oxytocin, as determined by the release of the PGF-2a metabolite 15-keto-13,14-dihydro-PGF-2a ((PGFM) into the circulation, appears to be highest from Day 17 to oestrus (Lafrance & Goff, 1985) , a period that correlates with peak oxytocin receptor concentrations during the oestrous cycle (Meyer et ai, 1988) . Uterine sensitivity to oxy¬ tocin therefore appears to be more a function of oxytocin receptor concentration than of circulating concentrations of oxytocin (Soloff & Fields, 1989) .
In the pregnant ewe, oxytocin receptor concentrations decrease during the time of luteal main¬ tenance, in contrast to increasing oxytocin receptor concentrations in the cyclic animal . Continuous infusion of oxytocin into the uterus of cyclic ewes and cows (Gilbert et ai, 1989) prolongs the oestrous cycle, and in the ewe results in decreased oxytocin receptor concentrations and a decrease in PGF-2a concentrations (Sheldrick & Flint, 1987) .
*Reprint requests to J. S. Walton. One potential strategy, therefore, that could be adopted by the developing conceptus to prevent luteolysis would be the continuous synthesis of oxytocin in close apposition to the endometrium, which could facilitate down-regulation of oxytocin receptors (Flint et ai, 1989) . Small amounts of oxytocin have been detected in ovine conceptuses between Days 14 and 29 of gestation (Lacroix et ai, 1988) , but this does not necessarily indicate conceptus synthesis. In an attempt to determine more definitely whether oxytocin is synthesized by the bovine conceptus we searched for messenger RNA (mRNA) specific for oxytocin-neurophysin in the conceptus during the period of maternal recognition of pregnancy.
Materials and Methods
Animals. Twenty-two cross-bred beef cows at an average age of 4-5 years (range 3-6 years) were divided randomly in groups of 3 or 5 for oestrous cycle synchronization and superovulation, using 1750 i.u. pregnant mares' serum gonadotrophin (PMSG) (Equinex: Ayerst Laboratories, Montreal, Quebec, Canada), as described by Walton & Stubbings (1986 Electrophoresis and transfer of RNA. Samples of total luteal and conceptus RNA (40 pg each) and two sets of RNA molecular size standards (Bethesda Research Laboratories, Burlington, Ontario, Canada) were subjected to electrophoresis in 1-5% agarose gels containing 2-2 M-formaldehyde (diluted from 12-3 M, 37% solution in water; Caledon Laboratories, Georgetown, Ontario, Canada) and 1 running buffer (40 mM-morpholinopropanesulphonic acid, lOmM-sodium acetate, 1 mM-EDTA) for 4-5 h at 60 V with buffer recirculation. In preparation for electro¬ phoresis RNA samples were dissolved in 3-6 pi DEPC-treated water and 2µ1 each of the RNA molecular size standards dissolved in 1·6µ1 DEPC-treated water. To each RNA sample and RNA molecular size standard were added 1 -6 µ 5 running buffer, 2-8 µ 12-3 M-formaldehyde and 8 µ deionized formamide (Fisher Scientific, Unionville, Ontario, Canada). The formamide previously had been deionized by mixing with mixed bed ion-exchange resin (AG 501-X8d, 20-50 mesh; Bio-Rad Laboratories Ltd, Mississauga, Ontario. Canada). Samples were incubated at 55°C for 15 min and 1-6 µ loading buffer (50% (v/v) glycerol, I mM-EDTA, 0-4% (w/v) bromophenol blue, 0-4% (w/v) xylene cyanol) added.
After electrophoresis, gels were rinsed 5 times for 5 min each in deionized distilled water. The RNA was trans¬ ferred to nitrocellulose membrane (BA 85R597, Spectrex, Willowdale, Ontario, Canada) by bidirectional diffusion blotting (Smith & Summers, 1980) , and was fixed on to nitrocellulose by baking for 2 h at 60C in a vacuum oven.
Hybridization ofcDNA probes to RNA. Filters were prehybridized in a solution containing 50% (v/v) Fig. 1 ) and ß-actin (Fig. 2) probes. Hybridization with the oxytocin-neurophysin cDNA resulted in a single 600 bp band in lanes containing CL RNA. A hybridization signal at 600 bp was not evident in any of the lanes containing conceptus RNA (Fig. 1) , even following a 4-week re-exposure of this filter (not shown).
A single 20 kb band was obtained in all lanes after hybridization of the ß-actin probe with CL and conceptus RNA (Fig. 2) . The intensity of this band was consistently greater for lanes containing conceptus RNA than lanes containing CL RNA.
Discussion
Hybridization of the oxytocin-neurophysin cDNA with CL RNA resulted in a single 0-6 kb band (Fig. 1) . The size reported for bovine luteal oxytocin-neurophysin mRNA is 0-63 kb (Ivell & Richter, 1984) , indicating that the 0-6 kb band that was obtained for CL RNA represents oxytocinneurophysin mRNA. Although luteal oxytocin-neurophysin mRNA concentrations peak between Days 1 and 3 of the oestrous cycle, oxytocin-neurophysin mRNA concentrations at Day 8 are high relative to concentrations of the mRNA later in the cycle (Fehr et ai, 1987) and so the oxytocin-neurophysin cDNA was expected to bind to this mRNA in the preparations of luteal RNA.
Hybridization of the ß-actin cDNA with CL RNA resulted in a single 20 kb band (Fig. 2) , which approximates the size reported for bovine lymphocyte ß-actin mRNA (21 kb; Degen et ai, 1983) , indicating that the probe hybridized with ß-actin mRNA. . n oo J3 " -9
A signal corresponding to oxytocin-neurophysin mRNA was not evident after hybridization of the oxytocin-neurophysin cDNA to conceptus RNA (Fig. 1) , even after prolonged exposure. However, a strong signal representative of ß-actin mRNA was obtained in lanes of conceptus RNA following hybridization with the ß-actin cDNA (Fig. 2) Oxytocin is transcribed and translated in conjunction with neurophysin I and the oxytocinneurophysin prohormone is later cleaved to give oxytocin and neurophysin (Land et ai, 1983) . Oxytocin is encoded by nucleotides 1-27 of the oxytocin-neurophysin mRNA. Nucleotides 37-315 code for neurophysin and the remainder of the cDNA, which has been cloned up to nucleotide 435, appears to code for a 3' untranslated region and the poly(A) tail of the mRNA (Land et ai, 1983) .
Like oxytocin, bovine vasopressin is synthesized as a part of a larger precursor polypeptide which contains, from 5' to 3', sequences coding for vasopressin, neurophysin II and a glycopolypeptide (Land et ai, 1983) . The sequence for neurophysin II has approximately 80% homology with neurophysin I (Land et ai, 1983) , and, therefore, to select a probe specific for the oxytocinneurophysin mRNA, the portion of the oxytocin-neurophysin cDNA 3' to neurophysin I was used; p3'OTNPl corresponds primarily to the 3' untranslated region of the oxytocin-neurophysin mRNA (Land et ai, 1983) . However, if the conceptus synthesizes a 3' truncated version of the oxytocin-neurophysin mRNA, this message would not be detected by the p3'OTNPl probe. This concept may be tenable since size heterogeneity has been found previously between the mRNAs corresponding to hypothalamic oxytocin-neurophysin and luteal oxytocin-neurophysin, although the size difference was related to differential 3' polyadenylation (Ivell & Richter, 1984) .
In the cyclic cow, peak expression of the oxytocin-neurophysin mRNA in the CL occurs between Days 1 and 3 of the oestrous cycle, while concentrations of the oxytocin peptide are maximal between Days 10 and 12 (Fehr et ai, 1987) . Since the time required for translation, posttranslational processing and axonal transport of hypothalamic oxytocin has been found to be only a few hours in the rat (Franco-Bourland & Fernstrom, 1981) and dog (Sachs et ai, 1969) , the delay between transcription and translation of the oxytocin-neurophysin mRNA in luteal tissue has been attributed to the rapid growth of the CL during the early luteal phase (Fehr et ai, 1987) . Thus, although the mRNA for oxytocin is synthesized, the cellular machinery required for posttranslational processing and packaging of secretory granules may not be available (Fehr et ai, 1987) 
